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[bookmark: _Toc787846249]1. Abstract (ML)
The use of water content found in soil is critical for a plant's uptake in nutrients. The purpose of this report was to develop a system to monitor and regulate soil moisture levels through an automated process. The methods used to achieve this outcome involved detailed research into the needs and requirements for sustained plant growth, as well as research into competing systems that are already marketable, and areas where this device could be implemented. Another method to achieving the desired outcome was to undertake a circuit design. This involved using varieties of software and research tools to design and build a working circuit and then complete the design with a source code tailored to achieve the desired process.
Although the project reached minimal evident results, the proof was achieved of a functioning circuit design, at least in theory. A step towards achieving a fully functioning system can be seen in the various prototype stages achieved in the process of completing this project. Further work and effort could be seen to produce more concrete success.
A soils moisture content is crucial for plant development and growth. A device that can autonomously monitor and regulate this variable can be of a great benefit to many sectors – both in large-scale agriculture and small-scale horticulture. 


[bookmark: _Toc2061075838]2. Introduction (SU)

[bookmark: _Toc651303449]2.1 Project details
The aim of the group project is to apply engineering principles to solve technical problems cost-effectively. the project is going to cover the background research that is required when planning a project looking at SMART objectives and using the BOSCARD method when planning. The design and the construction of the project. Also, there will be a flow chart to plan the objectives, and a Gantt chart will be used to ensure that tasks are in their specific order and complete when they are required. 
There Is a need for an automatic irrigation system for plants/crops, without a sufficient water supply they cannot grow to their full potential, having the plants watered manually can result in human error. This would include over/under watering or forgetting to water resulting in stunted growth. The use of an automatic system would remove the issue of over/under watering and would not require daily attention. In a large-scale operation, such as growing crops, the amount of growth directly correlates to the profit for the farmer. There is a need to ensure that the moisture levels in the soil are appropriate for the type of crop being grown and the soil that it is in. 
  
[bookmark: _Toc206388300]2.2 Aim
The aim of our project is to create a system where the watering is done using data rather than guess work. Depending on the crop being grown it will require different moisture levels, using a moisture sensor will allow for a signal to send once the soil is below its specified levels, this can then be used to trigger the automatic irrigation system. This method of irrigation where data is used will result in better growth and increased profit. 



[bookmark: _Toc275075731]2.3 Objectives 
Firstly, research was to be conducted to find the need for the product and assess other products on the market which are linked to our idea, assessing these products we are then able to see the short comings and implement improvements onto our product. To ensure that the plant/crop growth is optimal research was needed to find how much moisture is needed in the soil. 
To satisfy the aim of the project there needs to be simulations which will work as a proof of concept and prove to us that the idea is possible. It also allows us to adjust without the need for numerous physical prototypes. the software to be used is CCS compiler alongside Proteus, this allows us to program the pic microcontroller; by having a microcontroller it will allow for more complex actions which will set our product apart from others that are on the market.
This then leads onto a working prototype which allows for further development of the idea. Showing us the issues with our design and limitations of the code. All the previous research and development then results in the final working product.


[bookmark: _Toc1809171264]3. Background Research (CR)
[bookmark: _Toc1965888134]3.1 Why does soil moisture matter?
Plants need water as a medium to collect vital nutrients from the soil. Plants can obtain the nutrients they require for growth and development when the soil is sufficiently moist [1]. For plants to transform sunlight into energy, a process known as photosynthesis, water is essential. Plants cannot perform photosynthesis efficiently in the absence of enough soil moisture, which results in stunted growth and diminished vigour [1]. Plants release water vapour through their leaves through a process called transpiration. This mechanism transfers nutrients throughout the plant's system and aids in cooling it. Plant health is supported by effective transpiration made possible by enough soil moisture. For roots to grow and expand, soil moisture is essential [1]. For roots to spread out, investigate, and take up water and nutrients, the soil must be moist. Weak, shallow root systems that are more vulnerable to disease and stress might be caused by inadequate moisture [1].
Plants may suffer from drought stress, which is caused by inadequate soil moisture. When plants don't get enough moisture, they frequently wilt, which causes their leaves to become drooping and floppy. This is a survival strategy to lessen transpirational water loss. Plant growth is inhibited by drought stress, which results in diminished or stunted production of flowers, fruit, and foliage. Premature leaf’s drop and flower bud abortion are some possible outcomes for plants. Plants may experience nutrient shortages as a result of nutrient uptake being impeded in dry soil conditions [1]. This may make the plant even less robust and healthy overall. Plants under stress are more vulnerable to illnesses and pest infestations. Plants are more susceptible to assault when their natural defences are weakened by dry circumstances [1].



[bookmark: _Toc200517332]3.2 What affects the moisture content of the soil?
The moisture content of the soil is influenced by more than just water. The amount of water in the soil is influenced by the kind of soil as well as meteorological factors including temperature, humidity, and rainfall [2]. The condition of your garden and outdoor plants is significantly impacted by the weather. The soil moisture content is influenced by three primary factors:
• Rainfall: The biggest direct influence on soil moisture content comes from rainfall accumulation. You can better understand how much to water your outdoor plants by measuring the quantity of rainfall that occurs [2].
• Humidity: Less soil moisture evaporates at high humidity levels. Because moisture evaporates more quickly in dry heat, you should water your plants more frequently.
• Temperature: Soil moisture evaporation increases with temperature. You need to water your plants less regularly in milder locations with lower temperatures. Weather instruments like a hygrometer or the tempest weather system can be used to accurately red temperature and humidity in the area [2]. 
How much water is absorbed into the soil depends on the kind of soil. The amount of water absorbed depends on the minerals and density of the soil. In gardening, three primary types of soil are utilised:
• Sandy Soil: The most prevalent form of soil is sandy soil. It has a sand-like texture and is light to golden brown. In order to reach the soil's root zone, it is advised to water it gradually [2].
• Loam Soil: Although loam soil is coarse and mushy, water is readily absorbed. It is advised that you water it as much as the soil plants require [2].
Compared to the other two types of soil, clay soil retains a lot of moisture, but it takes a long time for the plants to absorb and release that moisture, making them more vulnerable to drought. Plants grown in this soil should be watered gradually to aid in absorption [2].



[bookmark: _Toc1096441191]3.3 What are the benefits of an automatic watering system?
Your gardening time will be significantly reduced if you choose an automatic irrigation system. The days of carrying the watering can back and forth from the tap are over since the irrigation system's automated settings eliminate the need for a middleman and water plants when it's time and the weather permits [3]. The fact that automatic irrigation systems are a very economical way to water your garden is just another fantastic benefit. You don't have to worry about your water supply because the systems use solar energy to operate the pumps and store rainwater in a tank or butt rather than a mains connection. Additionally, less water (and consequently less money) is wasted because an autonomous system delivers water to the parts of your garden where and when it is needed [3].
One effective strategy to save water while caring for a garden is to use an automatic plant watering system. This is because, unlike manual watering or sprinkler systems, which make it easy to overwater or underwater, precisely the proper amount of water is utilised each and every time [3]. Water is equitably distributed to all plants and positioned to support the soil and roots when an automatic system is in place. Your plants are more likely to survive when they get the right amount of water. While excessive irrigation might lead to waterlogging, insufficient watering can stress the roots and produce withering [3]. On the other hand, optimal irrigation can enhance your soil's general health. The number of weeds in your patch can be naturally decreased by applying a constant amount of water at the appropriate time [3]. This is because weeds thrive in soil that is both over-moisturised and under-utilised in the spaces between plants.


[bookmark: _Toc2036700472]4. Planning (SU)
When deciding on the project the BOSCARD method was used to determine that the project would be a success. Firstly, background research was conducted to determine if there was a gap in the market and if there were ideas that could be improved upon also, highlighting the need for the project. Next was to set objectives for the project to ensure that all the tasks were achievable in the time that was assigned for the project. It was apparent that the restraints on the project was the time that was needed to complete the project. It was decided that a prototype was to be made to ensure that it could be completed in the allowed time. Looking at the deliverable for the project it will allow for an automatic irrigation system for plants and crops allowing for better growth. 

To ensure that the project is complete before the deadline it is essential that detailed planning is complete. This is a clear vision for the project showing all variables with dates, dependencies, and a critical path. Each task is assigned to a member of team to best manage the workload. The steps in creating a project plan first include a flow diagram showing all the tasks which must first be completed, this is a simple design without dates, this can help visualise what must be done a determine dependencies. 
[image: ]
Once the flow chart was made a Gantt was to follow, using the tasks that have been given, the Gantt chart allowed for allocate times for tasks to be complete. To ensure that it is done efficiently a critical path analysis was conducted. The critical path analysis shows the hours for each task to be complete and what can be complete at the same time as other tasks, if there are tasks which are not dependent on each other they can be complete at the same time, minimising the overall time for the project to be complete.
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Overall, the task would be complete over project would take 52 hours' worth of work, by conduction a critical path analysis the time has been minimised to 49 hours, this has saved 3 hours of work over the duration of the project.
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Once all the planning is in place, the Gantt chart was followed and updated regularly to monitor the progress.
Another part of monitoring the project process was to implement a weekly logbook highlighting team progress.
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[bookmark: _Toc11580185]5. Design and Implementation (ML)
[bookmark: _Toc983469701]5.1 Design process overview
Using the aims and objectives of the project, the process of creating a circuit design could take place. The first stage in completing this involved group discussions to decide how the circuit should function, with a focus on how the LCD should display the relative information and how the microcontroller will use the information provided by the circuitry to determine the output functions required to occur. With these factors considered, the next steps of the design were to select the components and determine their structure, and the source code could be planned and drafted, with alterations and additions made after a series of testing to optimise the code. Achievement of these steps would conclude the design process.
[bookmark: _Toc1723005915]5.2 Design requirements
To satisfy the design brief of this project the circuit needs to be able to accurately measure moisture content of soil and compare the reading to predesignated values for the specific plant type and function accordingly; should the moisture level be lower than 10% under the desired moisture, a signal should be sent to initiate a water pump for a fixed period of time, of 1 second. An LCD will also be used to display certain information for the user, including the plant type currently selected, the moisture level of the soil, and the level of water accessible to the pump. Further information will also be shown through coloured LEDs. To achieve this, the implementation of both hardware and software design elements had to be used. 
5.2.1 Hardware components
The components included in the design are a PIC16F877a microcontroller, an LCD screen, various coloured LEDs, a water level sensor, a water tank, a water pump, a soil moisture sensor, a 3-way selector switch, and various resistors. The design would also require a breadboard for an initial prototype. The use of a relay is also necessary to drive the pump motor, so not to damage the microcontroller. Shown in figure 5.1, is the circuit diagram, as designed and simulated in Proteus. A full list of components is shown in Appendix A.
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Figure 5.1: Circuit diagram for auto-irrigation design.
5.2.2 Software component
As well as the physical circuit design, a source code to drive the microcontroller needed to be written. The decisions of this step included the choice to use C language code and to write and compile within the design software, Proteus. Decisions that were made to assist the design stage by keeping the source code local to the circuit design, and to draw from the groups previous experience and knowledge of both the software and code language.
[bookmark: _Toc986648887]5.3 Design decisions
As part of the design process, decisions needed to be made to determine the correct options were made for each step of the process. Discussions relating to why a component was used, why a particular component was chosen over another, and the importance of factors were all done as part of the design.
5.3.1 Decision justification
While designing the auto-irrigation system, choices were made for the simplicity of the build, cost-efficiency of design, and practical relevance. A PIC16F877A microcontroller was selected over more complex platforms such as an Arduino due to its integrated analogue-to-digital converter (ADC), sufficient I/O availability, and low power demands [4], critical features for remote or resource-limited environments. The soil moisture level sensor was simulated using a potentiometer, while a second potentiometer was used to represent the water tank level sensor. This allowed for a simple and precise simulation process in Proteus, as well as simplifying the initial breadboard build, by allowing the software to be designed and tested without the need of the actual components – this also allowed a more streamlined initial testing process by omitting the requirement of soils to be used at different moisture levels. Additionally, the inclusion of a 3-way rotary selector switch enabled manual switching between pre-set plant types, offering the ability to expand the project to allow for different plant species that have varying moisture needs and requirements. The LCD is used to provide real-time system feedback, including the moisture content of the soil and the amount of water that is available to the system, enhancing user interaction without the complexity of graphical displays. These design decisions were made to focus on functionality, ease of simulation, and clarity, while adhering to the core aims of the project.

5.3.2 Component Inclusion rationale
In the development of the auto-irrigation system, design decisions were made to include certain components that benefited electrical stability and system reliability. Pull-down resistors were included on the inputs connecting the selector switch to the microcontroller, this was done to avoid floating inputs which could lead to unpredictable behaviour in the microcontroller. Without these resistors, the MCU could mistakenly interpret undefined voltage levels as valid signals, potentially triggering unintended operations [5]. Equally certain components that were initially selected as part of the design were later omitted due to their complexity, an example of this is the decision to replace a MOSFET with a relay for motor control. The idea to use a MOSFET over a relay was originally made as they typically offer a faster switching speed and a greater functional efficiency, also as they are commonly used in digital circuits with low-power requirements [6]. However, due to the designs low switching frequency, and the low output voltage (5V) of the microcontroller compared to the higher requirements of the pump, a relay was decided to be a more suitable choice. Another advantage of using a relay is the electrical isolation it provides; by isolating the control and high-power circuits, it mitigates risk of causing damage to the sensitive components, namely the microcontroller, from high-voltage spikes [7]. To achieve the same level of protection when using a MOSFET, additional circuitry such as flyback diodes would be needed to provide a path for the energy released by the motor becoming de-energised [8]. This additional requirement would have made for a more complex design, as well as increasing component cost. Costs were also kept down due to the reasons of relays typically being cheaper than MOSFETs [6]. As part of the purpose of the project was to remain cost effective and simplistic in design, the decision of a relay was a natural conclusion.


5.3.3 Design factor priorities
As part of the design process, priorities had to be set for certain factors that would align with the projects aims and to overcome any practical constraints. The priorities that were decided to be a high importance included the design’s reliability and its producibility. As such, the choices made regarding the components selected were done under careful consideration. The biggest decision made as part of this was the microcontroller. The choice was influenced by the desire to have built-in ADC capabilities, this was important to the design due to the output from the moisture sensor would be an analogue signal, therefore would need to be converted to a digital signal for the PIC to interpret [9]. Another element that was investigated for the microprocessor was whether an 8-bit or 16-bit controller was best suited. This choice was influenced by the required amount of storage, the power consumption, and the relative cost of the options [10]. An 8-bit controller was ultimately decided on to keep power consumption low and the relatively low amount of storage that would be needed for the circuit to function. With these factors decided on, and the availability within the university stores, the PIC16F877A was chosen as the optimal driver of the projects design. Another important decision was to implement pull-down resistors, this consideration came from the need to ensure stable logic levels, which is essential for minimising random switching errors on the microprocessor inputs, pull-down resistors fit the design due to the switch providing a 5V input to the microcontroller [11].
To focus on these priorities, certain factors of the design had to be purposefully de-prioritised. For instance, the circuits aesthetic layout and minimisation was deemed to be an unimportant focal point, instead allowing for space and dexterity to get the components ordered on the breadboard and tested sooner than if this was scrutinised beforehand. As previously mentioned, a MOSFET was originally considered, and while it could have reduced switching losses compared to a relay, and would have likely consumed less power [6], the increased circuit complexity of the required protection components would have compromised the aim of creating a simple circuit design and therefore was concluded to be unnecessary. 
By focusing on functionality over optimisation, the design serves as a robust, instructive prototype for an automated irrigation system.
[bookmark: _Toc2043800461]5.4 Implementation
With the circuit design completed, the next steps of development included implementing hardware components and a software's tools to write a code and build the circuit.
5.4.1 Software Tools
The first step to implementing the design was the development of the circuit and software. This was achieved using Proteus, which was beneficial for both developing the circuit layout and writing the source code to fit the design parameters. With this achieved, Proteus’s simulation capabilities could be used for an initial software function test. The source code was programmed in C language, with the microcontroller code written and compiled directly within the Proteus environment for simplicity. While other development tools such as CCS PIC C Compiler were considered, the integrated simulation environment in Proteus allowed for alterations and adjustments in the source code and circuitry to be made quickly and easily, also allowing for modifications to be visualised after each step. This was deemed crucial for the design phase of the project.


5.4.2 Circuit building method
To build the circuit, the choice was made to use breadboard as a foundation, this was to aid in the prototype stages of building. By using breadboard, components could be connected in a non-permanent configuration, allowing for improvements and fixes to be made easily. This also allowed for real-world code testing as the PIC microcontroller could be written on, tested in the circuit, and then removed and rewritten, without the need to un-solder and risk damage to both it and the board from overheating. A breadboard construction also allowed for multiple stages of prototyping, that focused on specific functions of the circuit, an example of this is how a protype was constructed and tested purely surrounding motor function, through this experiment, the idea to have two speeds of motor to control flow based on how much water needed to be delivered was explored, this protype can be seen in figure 5.2.
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     Figure 5.2: First stage prototype.







5.4.3 Code functionality
A high priority for this project was to ensure a working source code could be produced and simulated. This code would be crucial in getting a final working circuit and therefore took a great priority to make sure it functioned correctly.
[image: ]
Figure 5.3: Flowchart of circuit's source code.
Figure 5.3 shows a flow chart of the finalised source code, displaying how it functions. Once the device is powered, the PIC interprets three sets of input data; the selected plant type, the moisture level reading of the soil, and the water level that is available for the pump. This information is then displayed to the user on the LCD. The microcontroller then goes through multiple decisions to determine its action. The main decision path is decided by the percentage of moisture in the soil, which is converted from an analogue input by the PIC to a readable value, this is compared to the ideal level stored in the microcontroller's memory. This value is then categorised into three possible states and checked in order. The first state is for a value of 10% or more greater than the ideal value, if this is the correct state, a green LED is activated, if this is not the correct state a second decision is made to determine whether the value of moisture is in the range between 10% lower and 10% higher than the ideal value, when this state is correct, a yellow LED is activated. Otherwise, the value is determined to be more than 10% below the ideal value and a red LED is activated. Another decision is made in this case to decide if the motor can function or not, this is based on a secondary decision path which compares the water level available to the pump to 25% of its capacity, if the value is below this figure, a blue LED is enabled, regardless of moisture content in the soil and the pump is disabled. The code functions on constantly checking if the values of plant type, moisture content, and water level are the same as previously measured, if any of the values change the decision cycle is repeated, as shown in figure 5.4. 



[image: ]









     Figure 5.4: Sample code listing.
Using the not equal operator [12], shown in figure 5.3, the code will continually measure the readings of the moisture and water sensors, meaning any change will lead to the routine to be performed.
5.4.4 Difficulties encountered 
The main difficulty encountered in implementing the circuit design was building a fully working prototype – this was mainly down to time factors and the unexpected length of time spent developing the source code. To combat this difficulty, focus was shifter from creating a complete prototype to instead creating one that showed of some aspects of what the project hoped to achieve with the device.  



[bookmark: _Toc1659495845]6. Analysis (CR)
At this current stage in the project there is nothing to analyse as the project is still a prototype nearing completion. Once the project is finalised in the next coming weeks then the analysis stage will take place and then results, and data can be interpreted to see if the project built was a success. To provide an analysis and prove if the project is a success some of the tests that will be undertaken by the group are to compare the growth of two of the same plants but one being watered naturally outside and one that is watered by the automatic plant irrigation system. Another test would be to compare the lifespan of two of the same plants but again one being watered naturally outside, and the other being watered by the automatic plant irrigation system.
With the first test the results would clearly show if the automatic plant irrigation system were watering the plant more effectively and to the point where the plant is able to strive better than a plant that is watered naturally outside and allow full potential of the plant as it would have a quicker and more thorough growth using the project system. The second test again similarly will check if the automatic plant irrigation system had a better effect on watering the plant and allowing it to outlive the same plant that has been watered naturally. Both tests would take time to conduct properly and to gain efficient results however cannot take place until the project is completed and out of its prototype phase.



[bookmark: _Toc1255558682]7. Evaluation (ML)
This chapter presents the evaluation of the auto-irrigation system designed as part of this project. The purpose of the evaluation is to assess the system's effectiveness in its function and how it achieves the aim and objectives of the project. The evaluation will explore the areas of development and how they relate to the original aim and objectives. The following sections detail the findings of the evaluation, discuss their implications, and provide recommendations for future development of the project. 
[bookmark: _Toc2140838180]7.1 Evaluation of Data 
As it currently stands, no data has been produced in the process of this project. This is because the device is still in the prototype phase. However, early signs of success can be drawn from the test simulations of the circuit, with a clear function that emulates the design brief, proving that the further development of the circuit is viable and worth continuing from this stage.  Further evaluation of data can be made when the development has passed the prototyping stage. This would likely deliver a more consistent and defined set of data sets that can be compared to the research done in the literature review section. 
[bookmark: _Toc280412623]7.2 Evaluation of Aim and Objectives
The aim and objectives of this project were critical in deciding the stages of development and needed to be met as part of progressing the design, building a prototype, and bringing the whole project to fruition.
7.2.1 Aim
The main aim of the project was to create a data-driven plant/crop watering system, using readings taken from soil to determine the moisture content, and use its own stored information to decide when the plant needs to be watered, with the aim to aid in better growth and reduce water waste.
This aim has partially been met, with a source-code written and functioning that is able to, with a user input regarding the plant type, take a measurement of soil moisture and compare it to a pre-set ideal value, and engage a water pump when the moisture content reaches a minimum quantity, of 10% below the desired value. 
This, however, is only a theoretical achievement of the aim, as no practical testing has been properly done at the current stage of development. Further development may result in unexpected failures or issues that would require further troubleshooting and development to realise the full project aim.



7.2.2 Objectives
Most of the objectives outlined at the beginning of the project were met successfully. Comprehensive research was carried out to explore potential market alternatives, and how they could be improved upon, as well as the moisture requirements for crops and plants. The simulation phase helped to identify, resolve, and prevalent issues before committing to a physical build, proving the concepts achievability. 
One objective that has not yet fully been met is to reach a final working prototype. This would be a critical step towards a final product as it would be able to highlight issues that may arise from the physical components of the circuit design, and any limitations caused by the code in real life functioning.
[bookmark: _Toc1429469726]7.3 What could be done differently
If the project were to be repeated, a few improvements could be made. First, more time would need to be invested in testing a wider variety of soil types and environmental conditions to ensure broader reliability, time could also have been better spent working towards completing the design and moving through the development stages quicker, to get to a point where a fully operational prototype could be completed. Additionally, the inclusion of wireless communication or remote monitoring capabilities could increase the product’s appeal and functionality. A more user-friendly interface for end-users would also enhance practicality and usability in a real-world setting. However, these improvements would need a significant amount of time and investment to reach the point where this is a viable improvement. 
[bookmark: _Toc130684719]7.4 Evaluation Conclusion
In conclusion, this project's outcomes were largely as expected, with clear evidence of the circuit's potential to function as desired. While there are areas for further development, the project clearly demonstrated the benefits of applying technology to solve real agricultural challenges.



[bookmark: _Toc937110007]8. Conclusion and Recommendation (CR)
The development of the soil moisture sensor with automatic re-watering functionality represents a meaningful step toward sustainable and efficient agricultural practices, even in its current prototypical form. Through interdisciplinary collaboration, the team successfully integrated electronic hardware, circuit building, sensor technology, and programmable logic to create a system capable of monitoring soil moisture levels in real time and responding appropriately through an automated watering mechanism. While the device remains in the prototype stage, it demonstrates strong potential to reduce manual intervention in plant care and optimise water usage, particularly in urban or resource-limited environments. This project not only deepened our technical proficiency, ranging from sensor calibration and microcontroller programming to basic circuit design. But also emphasised the importance of teamwork, iterative testing, and problem solving under real-world constraints. Technical challenges such as sensor reliability, power management, and response delay were met with targeted refinements, illustrating the importance of agile development within engineering projects. In conclusion, this group project has laid a solid foundation for a practical solution to a common agricultural challenge. It exemplifies how engineering knowledge can be applied to solve real problems, contributing to sustainability and technological innovation. With further development, our prototype holds the promise of becoming a scalable and impactful tool in modern agriculture, underscoring the value of early-stage experimentation and collaborative learning in the engineering design process.
Despite these achievements there are recommendations for the project if it was ever to be done again. The first recommendation would be to include enhancing sensor accuracy under varying soil types, improving the durability of components for long-term outdoor use. Another recommendation could be to develop a user-friendly interface for broader accessibility. Furthermore, integration with IoT platforms could offer remote monitoring and data analytics, expanding the system’s utility for both individual users and larger-scale agricultural applications. Finally, the last recommendation would be to allow more time to build a project like this, as it would have been a lot better if the project wasn’t a prototype and as a group see the project working in its completed stage.



[bookmark: _Toc271028474]9. Reflections (SU)

During the development of the automatic irrigation system there were issues which needed to be overcome, and these provide a learning experience and lessons for future projects. In the initial planning for the project, it was determined that an irrigation system for plants was to be made, different soil types and moisture levels were to be programmed to give different outputs. This proved to be unobtainable due to time constraints and restricted programming experience. In future projects it is important to set achievable objectives relative to group members strengths which will allow for a better product.
By having the flow chart and Gantt chart this allowed for a clear theoretical plan that would result in the finished product in the most efficient time, although in the planning stages of the project this was met successfully. Once moving onto the development phase of the project issues were encountered which resulted in delays in the manufacturing of the product and only achieving a prototype by within the assigned time. Given more time to complete the project the working product could be made and the aims and objectives could be met.
Despite these challenges there are still positive takeaways from the project. As a team a product idea was generated which would have a positive social and environmental impact leading to better plant/crop growth, removing the issues of human error and optimising production, as well removing the issues of water waste due to over watering. Health and safety of the product was also considered, and it was determined to use a relay for the pump to keep the circuits separate from one another.
Overall although the aims and objectives were not fully met. The project could still be viewed positively due to the lessons and experienced that was gained in doing so, improving teamwork and communication skills, as well as practical lab skills.
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	Component
	Quantity 
	Cost per Item (£)
	Purchase link
	Data sheet

	PIC16F877a
	1
	5.69
	uk.farnell.com
	PIC16F87XA Datasheet

	LCD
	1
	7.60
	uk.farnell.com
	MC21605C6W-SPR-V2

	Moisture sensor
	1
	5.00
	az-delivery.uk
	Soil Moisture Sensor Hygrometer Module V1.2 capacitive

	Water sensor
	1
	6.17
	uk.farnell.com
	101020635

	relay
	1
	1.79
	uk.farnell.com
	G5V-2 DC5

	pump
	1
	2.99
	microminiatures.co.uk
	Miniature submersible horizontal pump 5V

	4.7kΩ Resistor
	3
	0.09
	uk.farnell.com
	MF50 4K7

	10kΩ Resistor
	4
	0.09
	uk.farnell.com
	MF50 10K

	3-way switch
	1
	5.55
	uk.farnell.com
	MTL-21-40

	LED Red
	1
	0.53
	uk.farnell.com
	MCL053MD

	LED Green
	1
	2.26
	uk.farnell.com
	HLMP-4740

	LED Yellow
	1
	0.70
	uk.farnell.com
	MCL053LYD

	LED Blue
	1
	1.06
	uk.farnell.com
	C503B-BCS-CV0Z0461

	Breadboard
	4
	1.58
	uk.farnell.com
	PSG-BB-400

	
	Total cost (£)
	46.29
	
	



	
	
	



image4.png
ASSIGNEDTO

PROGRESS

START

issue roles a 0% MRS enans
disous deas a 0% @RS eneRs
decide on project al 100% 61625 62025
reserch around project  charfie 100% 62025 62525
decide on software max 0% Gpeps e8RS

fowchart seanichrie 0% GRS 60025
ciical path alaysis sean 0%  emRs 73RS
gantt chart seanicharie 0% 7S TeRS
cicuit simulation max 0% 7S Tss
parts st sean 0% 7ARS T8RS
Execution

gather parts sean 0% 7mes 73RS
buid prototype maxsean 0% T4ps  7eRs
test prototype max 100% 795 7TR4RS
improwments al RUSI C I )
presantation al a0





image5.png
Jun 9, 2025 Jun 16,2025

un 23,2025

Jun 30,2025 Wl7,2025

14,2025

21,2025

il 28, 2025

ASSIGNEDTO

B AR ]

EEEEEEX]

23 45675 0 0w an

EREOATROE]

ECE ]

EEE ]

issue roes a s%  emzs Gmans
discus ideas a &% Guams  enezs
decide on projct a s%  ene2s  6Oes
resetch around project  charte 2% oo ezses
desdeonsotvare  max o5 a2a2s

fowchart seanichrie T
cricalpath alaysis sean s%  edm2s 7R
gantt chart seanicharlie 705 76ERS
ciruit simuation max 705 78RS
parts st sean 7505 7mRS
Execution

gather parts sean 0% 725 73RS
buid prototype maxsean 0% 71425 7ERs
test prototype max s0%  ThwRs  7R4Rs
improwments al 5% 7SS 7eRs
presantation al 5% 7mens ames

W[ T[W[T[F[s[s

WlT[F[s[s[u[T[w[T[F[s]s

w[T[w[T[F[s[s





image6.png
Logbook
20/05/2025

Today was our first day of group project so we went through a PowerPoint of what the
module consists of and all about the assignment and viva. We then went off into our groups
and discussed different ideas that we could potentially use for our project. Once we had
come up with our idea, we then researched how we are going to implement our project and
bring our idea to lfe. Not only this we issued roles out in the group, 5o Sean s group leader,
Charlie as secretary and Max as CFO. A Gantt chart was created this afternoon and will be
completed each week as more tasks can get added as they g0 along. Initial drawings have
been started by Max, whilst Sean has started to design the ircut via proteus.

03/06/2025

Sean-began to construct the introduction, analysing the need for the project and made a
start on the critical path analysis. made a presentation which we presented 35 3 group to
the class and ben.

Max - created a first oraft of the code required to allow the desired function of our irult, with a
preiminary ircut structure. | have also completed the ethics compliance form.

Charle - | created a flowchart to display the overal process of how to create the project and bring it
to/ife. Not only this | helped Max complete the ethicsform oniine. Finally, the entire group done a
small practise power point on our project so far.

10/06/2025

Charlie ~ | was away from Un this week however | have lisised with my group members to
make sure | am aware of everything going on in the project and offering them a hand if
needed whilst away.

Sean- 1 began to make a simple physical prototype for the system. Also worked further on
setting out the report. | began the planning, working on 3 ls of tasks, dependencies and
conducting critical path analysis
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Charlie ~ This week We began to gather parts together and start bullding our prototype. | tarted by
gathering essential components that we need and start putting them together on the brad board.
Whilt buiding the prototype we hed to tast certain components i the ight place to make sure wie
were heading i the right irection.

Sean — continued constructing the physical prototype and testing certain components whilst
researching differen pars that we may need to help get the prototype to start working. Looked at
manufacturer datasheets to help provide necessary information.

Max— Making improvements to the coe on proteus as a new PIC will be used 10 suit the real buld
of our prototype. The code i almost bui, and the next stages wil be to send the code from the.
computer o the PIC to code our prototype.

24/06/2025

Charlie ~ This week | just focused on building our prototype. Started bulding the circuit and
testing out what the best way to construct our project was with different types of
microcontrollers and relays etc.

Max — Migrated code to new PIC simulation — tested its functionality in new PIC

Sean — Building the prototype in class, testing out various components that f best

01/07/2025

Charlie ~Today was mainly about constructing the assignment as a team with the deadline
approaching as wel a5 carrying on the construction of the prototype.

Max— Continued to work on getting a functioning code for the correct PICISF877a

Sean- | began to make the presentation for the product

08/07/2025

Charlie — 1 finished off writing the assignment and started to make a tart on our PowerPoint
ready for presentation day. Not only this but final touches were added to the prototype.

Max — worked towards completing final iterations of the code, aiming toward a complete:
working simulation of the circuit

Sean — Completed parts of the assignment as a group and then worked on the prototype in
class
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if (moisture != last_moisture || water != last_water)
t

1ed_gotoxy(1,1);

printf(lcd_pute, * )

if (plant_type == @) printf(led_putc, "
clse if (plant_type == 1) printf(led_putc,
else printf(led_pute, “C )i

printf(led_pute, “1:%3u", moisture);

1ed_gotoxy(1,2);
printf(lcd_pute, *

%07, water);

last_moisture = moisture;
last_water = water;
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